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CLAIMS 

What is claimed as new and desired to be protected by Letters Patent of the 
United States is: 

1 . A memory clement comprising: 
a first ferromagnetic layer; and 

a second ferromagnetic layer over said first ferromagnetic layer; 

wherein said first ferromagnetic layer extends laterally beyond said second 
ferromagnetic layer. 

2. A memory element of claim 1 fiirther comprising a barrier layer between said 
first ferromagnetic layer and said second ferromagnetic layer. 

3. A memory clement of claim 2 wherein said first ferromagnetic layer is a sense 
layer and said second ferromagnetic layer is a pinned layer. 

4. A memory element of claim 3 wherein said first ferromagnetic layer extends 
laterally at least about 10 angstroms beyond said second ferromagnetic layer. 

5. A memory element of claim 4 wherein said first ferromagnetic layer extends 
laterally about 200 angstroms beyond said second ferromagnetic layer. 
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6. A memory clement of claim 3 wherein said first ferromagnetic layer has a 
thickness of about 20 angstroms to about 100 angstroms. 

7. A memory element of claim 6 wherein said first ferromagnetic layer has a 
thickness of about 20 angstroms to about 50 angstroms. 

8. A memory element of claim 3 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 100 angstroms. 

9. A memory element of claim 8 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 50 angstroms. 

10. A memory element of claim 3 fiirther comprising an antiferromagnetic layer 
located over said second ferromagnetic layer. 

11. A memory element of claim 10 wherein said antiferromagnetic layer has a 
thickness of about 70 angstroms to about 150 angstroms. 

12. A memory element of claim 10 wherein said antiferromagnetic layer 
comprises iridium manganese. 

13. A memory element of claim 3 wherein said barrier layer comprises an 
aluminum oxide tunnel barrier. 
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14. A memory element of claim 3 further comprising a protective layer located 
over said second ferromagnetic layer. 

15. A memory element of claim 3 further comprising at least one spacer located 
over said first ferromagnetic layer and lateral to said second ferromagnetic 
layer. 

16. A memory element of claim 15 wherein said at least one spacer comprises a 
dielectric material. 

17. A memory element of claim 15 wherein said at least one spacer extends 
laterally at least about 10 angstroms from said second ferromagnetic layer. 

18. A memory element of claim 17 wherein said at least one spacer extends 
laterally about 200 angstroms firom said second ferromagnetic layer. 

19. A memory clement of claim 2 wherein said first ferromagnetic layer is a 
pinned layer and said second ferromagnetic layer is a sense layer. 

20. A memory element of claim 19 wherein said first ferromagnetic layer extends 
laterally at least about 10 angstroms beyond said second ferromagnetic layer. 

21. A memory element of claim 20 wherein said first ferromagnetic layer extends 
laterally about 200 angstroms beyond said second ferromagnetic layer. 
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22. A memory clement of claim 19 wherein said first ferromagnetic layer has a 
thickness of about 20 angstroms to about 100 angstroms. 

23. A memory element of claim 22 wherein said first ferromagnetic layer has a 
thickness of about 20 angstroms to about 50 angstroms. 

24. A memory element of claim 19 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 100 angstroms. 

25. A memory element of claim 24 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 50 angstroms. 

26. A memory element of claim 19 further comprising an antiferromagnetic layer 
located over said second ferromagnetic layer. 

27. A memory element of claim 26 wherein said antiferromagnetic layer has a 
thickness of about 70 angstroms to about 150 angstroms. 

28. A memory element of claim 26 wherein said antiferromagnetic layer 
comprises iridium manganese. 

29. A memory element of claim 19 wherein said barrier layer comprises an 
aluminum oxide tunnel barrier. 
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30. A memory clement of claim 19 further comprising a protective layer located 
over said second ferromagnetic layer. 

31. A memory element of claim 19 further comprising at least one spacer located 
over said first ferromagnetic layer and lateral to said second ferromagnetic 
layer. 

32. A memory element of claim 31 wherein said at least one spacer comprises a 
dielectric material. 

33. A memory element of claim 31 wherein said at least one spacer extends 
laterally about 200 angstroms from said second ferromagnetic layer. 

34. A memory element comprising: 

a first ferromagnetic layer having at least one side wall; 
a barrier layer over said first ferromagnetic layer; 

a second ferromagnetic layer over said barrier layer having at least one side 
wall; and 

an antiferromagnetic layer for pinning one of said first and said second 
ferromagnetic layers; 



VY0601t.OOC 



19 



' -kct No.: M4065.0593/P593 
Micron Rcf.: 02-0380 

wherein one of said first and said second ferromagnetic layers extends 
laterally at least about 10 angstroms beyond said at least one side wall of the 
other of said first and said second ferromagnetic layers. 

35. A memory element of claim 34 wherein said one of said first and said second 
ferromagnetic layers extends laterally from about 10 angstroms to about 200 
angstroms beyond said at least one side wall of the other of said first and said 
second ferromagnetic layers. 

36. A memory element of claim 35 wherein said one of said first and said second 
ferromagnetic layer extends laterally about 200 angstroms beyond said at 
least one side wall of the other of said first and said second ferromagnetic 
layers. 

37. A memory element comprising: 
a substrate; 

a seed layer comprising tantalum over said substrate; 

a first ferromagnetic layer having at least one side wall formed over said seed 
layer; 

a barrier layer comprising an aluminum oxide tunnel barrier formed over said 
first ferromagnetic layer; 
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a second ferromagnetic layer having at least one side wall formed over said 
barrier layer; 

an antiferromagnetic layer comprising iridium manganese formed over said 
second ferromagnetic layer; and 

a protective layer comprising tantalum formed over said antiferromagnedc 
layer; 

wherein said at least one side wall of said first ferromagnetic layer extends 
laterally at least about 10 angstroms beyond said at least one side wall of said 
second ferromagnetic layer. 

38 . A memory element comprising: 
a substrate; 

a first seed layer comprising tantalum having at least one side wall formed 
over said substrate; 

a second seed layer comprising nickel iron formed over said first seed layer; 

an antiferromagnetic layer comprising iridium manganese formed over said 
second seed layer; 

a first ferromagnetic layer having at least one side wall formed over said 
antiferromagnetic layer; 
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an barrier layer comprising an aluminum oxide turmei barrier formed over 
said first ferromagnetic layer; 

a second ferromagnetic layer having at least one side wall formed over said 
barrier layer; and 

a protective layer comprising tantalum formed over said second 
ferromagnetic layer; 

wherein said at least one side wall of said first ferromagnetic layer extends 
laterally at least about 10 angstroms beyond said at least one side wall of said 
second ferromagnetic layer, 

39. A method of fabricating a memory element, comprising the steps of: 

forming a first ferromagnetic layer having at least one side wall; 

forming a second ferromagnetic layer having at least one side wall; and 

forming a barrier layer between said first and said second ferromagnetic layer; 

wherein said at least one side wall of said first ferromagnetic layer extends 
laterally beyond said at least one side wall of said second ferromagnetic layer. 

40. A method of claim 39 wherein said at least one side wall of said first 
ferromagnetic layer extends laterally at least about 10 angstroms beyond said 
at least one side wall of said second ferromagnetic layer. 
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41 . A method of claim 40 wherein said at least one side wall of said first 
ferromagnetic layer extends laterally about 200 angstroms beyond said at 
least one side wall of said second ferromagnetic layer, 

42. A method of claim 39 wherein said first ferromagnetic layer has a thickness of 
about 20 angstroms to about 100 angstroms. 

43. A method of claim 42 wherein said first ferromagnetic layer has a thickness of 
about 20 angstroms to about 50 angstroms. 

44. A method of claim 39 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 100 angstroms. 

45. A method of claim 44 wherein said second ferromagnetic layer has a 
thickness of about 20 angstroms to about 50 angstroms. 

46. A method of claim 39 fiirther comprising the step of forming an 
antiferromagnetic layer over said second ferromagnetic layer. 

47. A method of claim 46 wherein said antiferromagnetic layer has a thickness of 
about 70 angstroms to about 150 angstroms 

48. A method of claim 46 wherein said antiferromagnetic layer comprises iridium 
manganese. 
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49. A method of claim 46 further comprising the step of forming a protective 
layer over said antiferromagnetic layer. 

50. A method of claim 49 further comprising the step of forming an etch mask 
on said protective layer. 

51 . A method of claim 50 further comprising the step of etching the formed 
layers back beyond said second ferromagnetic layer but before said first 
ferromagnetic layer, providing an etched memory element and a side wall for 
said second ferromagnetic layer. 

52. A method of claim 51 wherein said step of etching ceases at said barrier layer. 

53. A method of claim 51 further comprising the step of forming at least one 
spacer located over said first ferromagnetic layer and lateral to said second 
ferromagnetic layer. 

54. A method of claim 53 wherein said at least one spacer comprises a dielectric 
material. 

55. A method of claim 53 wherein said at least one spacer extends laterally at 
least about 10 angstroms beyond said side wall of said second ferromagnetic 
layer. 
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56. A method of claim 55 wherein said at least one spacer extends laterally about 
200 angstroms beyond said side wall of said second ferromagnetic layer. 

57. A method of claim 53 wherein said step of forming at least one spacer 
comprises the steps of: 

forming a spacer-constituent layer on said etched memory element; and 

etching said spacer-constituent element back forming an etched memory 
element having at least one spacer. 

58. A method of claim 53 further comprising the step of etching said etched 
memory element having at least one spacer back beyond said first 
ferromagnetic layer. 

59. A method of claim 39 fiirther comprising the step of forming an 
antiferromagnetic layer beneath said first ferromagnetic layer. 

60. A method of claim 59 wherein said antiferromagnetic layer has a thickness of 
about 70 angstroms to about 150 angstroms 

61. A method of claim 59 wherein said antiferromagnetic layer comprises iridium 
manganese. 

62. A method of claim 59 fiirther comprising the step of forming a protective 

layer over said antiferromagnetic layer. 
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63. A method of claim 62 further comprising the step of forming an etch mask 
on said protective layer. 

64. A method of claim 63 further comprising the step of etching the formed 
layers back beyond said second ferromagnetic layer but before said first 
ferromagnetic layer, providing an etched memory element and side wall for 
said second ferromagnetic layer. 

65. A method of claim 64 wherein the step of etching ceases at said barrier layer. 

66. A method of claim 64 further comprising the step of forming at least one 
spacer located over said first ferromagnetic layer and lateral to said second 
ferromagnetic layer. 

67. A method of claim 66 wherein said at least one spacer comprises a dielectric 
material. 

68. A method of claim 66 wherein said at least one spacer extends laterally at 
least about 10 angstroms beyond said side wall of said second ferromagnetic 
layer. 

69. A method of claim 68 wherein said at least one spacer extends laterally about 
200 angstroms beyond said side wall of said second ferromagnetic layer. 
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70. A method of claim 66 wherein said step of forming at least one spacer 
comprises the steps of: 

forming a spacer-constituent layer on said etched memory element; and 

etching said spacer-constituent element back forming an etched memory 
clement having at least one spacer. 

71. A method of claim 66 further comprising the step of etching said etched 
memory element having at least one spacer back beyond said first 
ferromagnetic layer. 
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